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(71) We. The International Nickel 
Company o? Canada, Limited, a Canadian 
Company, of Copper Cliff, Ontario, Canada, 
ao Hereby declare me invention, for which 
we may that a patent may be granted to us, 
and: the method by which it is to be per- 
formed, to be particularly described in and 
by the following statement: — 

This invention relates to cathode assem- 
bheafor the electrodepoaition of metals. 

The present practice in the electrolytic re- 
fcung of copper is to deposit the copper upon 
thin sheets of high purity copper known as 
starting cathodes or starting sheets. These 
starting sheets are produced by electrolyti- 
cally depositing copper for a period of about 
24 hours on rigid mother blanks of rolled 
copper. The deposits form on both of 
the blanks and must then be stripped from the 
blanks. After stripping, the starting sheets are 
used as cathodes in an electrolytic refining 
cell with crude copper anodes, and when 
relatively heavy deposits of copper have been 
formed on them the starting sheets, with the 
deposited copper, are melted into inept 
or oar or other suitable forms of high punty 
copper for farther processing. * 

More recently, it has been proposed to 
deposit copper directly from the anodes upon 
the faces of a suitable laming cathode blank 
for prolonged periods to obtain heavy de- 
posits of high purity copper, which are then 
stripped from the cathodo blanks. The need 
to produce and use intermediate starting 
sheets is thereby eliminated. 

snipping operation is made more 
difficult and costly 3 copper deposited on the 
edge faces- of the cathode blank joins the two 
major face deposits. Where starting sheets 
are produced, various means are used to 
strip the face deposits from the cathode 
Wanks, generally leaving the edge deposits 
behind to be stripped in a separate operation. 
The edge copper thus stripped is largely 
scrap, which may be remefted as anode 
copper and again undergo electrolytic re- 
fining. Where heavy deposits are formed, a 
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thick plate which envelopes the blank effec- 
tively prevents stripping. 

Similar problems arise in the electrorefm- 
mg of other metals, and there is a need for 
a practical and economical means of pre- 
venting the deposition of metal at the edge 
fiaces of the cathode blank and facilitating 
stripping of me deposited metal. 

According to the invention this is achieved 
by providing a cathode assembly comprising 
a laminar cathode blank having feces, h> 
cludin* a bottom edge face and two side 
edge feces, on which a removable electro- 
deposit of metal can be formed, with the 
bottom edge face having a V-section groove 
extending Tongmidinally therein to facilitate 
removal therefrom of an electrodeposrt when 
formed thereon, and further comprising 
srretchable, electrically insulating masks 
atepted to be removably shrink-fitted over 
the side edge faces to prevent dectrodeposi- 
uon of metal thereon and thereby facilitate 
removal from the blank of an electrodeposit 
when formed on the blank. 

The term 'shrink fitted* in this specification 
and claims refers to the fit obtained primar- 
ily by elastic shrinkage, by first stretching 
th e masks, placing them on the cathode blank 
m the stretched condition and them releasing 
mem into engagement with; the blank so 
that they remain under residual tension. The 
stretching and fitting operation may be facil- 
itated by heating the masks, but this is not 
essential. 

lue- materials used for the masks should 
have a low modulus of elasticity to permit 
the requisite stretching and should be hydro- 
Phobic to prevent electrolyte from reaching 
me masked surface of the cathode blank- 
Preferably the masks are made of polypropy- 
lene, but other non-conductive corrosion re- 
sistant materials such as fluortxarbons, poly- 
ethylenes. polycarbonates, polyolefins, ABS 
resins, polyvinyl chloride and copolymers 
thereof may also be used. . 

It will be appreciated that each side edge 
face of the cathode blank fits into a channel 
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messed in a made and ^^a^ualy ^ 
mask is mechanically retained in posrtion 
bv eoBaaemeat between dovetailed or other 
Sdtab^^hapad retainxag t surfaces fonned 
5 aTtto «tttanW« of the side edge faces of 
the blanks and corresponding surfaces inside 
the ends of the channeL M 

To prevent metal from binlcHng up under 
the masks during the dectxodeposricn, they 
10 should fit close* on the blant and 

cross-section of the channel is prcferaWy^so 
shaped that there is line contact between tne 
edges of the channel and the faces of toe 
M»nfc if desired, the portions of the blank 
15 over which the masks are fitted may also be 
coated with an adherent tape. e^. of poly- 
ethylene, fluorocarbon, polyvinyl chTonde 
and copolymers thereof or polyester film, 
or withaninsulatins medium such as ahcone 
20 grease or a fluorocarbon suspension. Sucu 
a coating helps to accommodate ^aregulantjes 
OT^riaSons^i the surface of the blank and 
acts as a gasket between the contact edges 
of the mask and the blank. 
25 A preferred construction of mask and 
masked cathode assembly in accordance with 
the invention will now be described by way 
of example with reference to the accompany- 

30 HS?ft 3 5 Sntkcvaticn of a cathode 
shaped to receive the masks; 

rtgure 2 is a broken front elevation of the 
cathode of Figure 1 with a pair of masks in 
position* . 

35 figure 3 is a plan view of one mask on a 

Ia ^ u ^4' is a cross-sectional view of the 
mask taken along the Hue 3-3 of Figure 3; 

40 "figure 5 is a further ^^a^ ^sec- 
tional view of the mask taken along the hne 

The cathode' 1 shown to Figures 1 and 2 
comprises a laminar cathode Blank 10 pto- 

4S vided with logs 11 at the top. The cathode 
blank 10 has feces, including a bottom edge 
fees 16 and two side edge feces 21. an which 
a removable etecnodepodt of metal can be 
formed, and may itself, be formed of rolled 

SO copper, stainless steel, titanimn or any otter 
metal or composite structure capable of re- 
sisting the corrosive environment of me 
plating bath and of transmitting the plating 
J-urrent. The lugs 11 are attached to a eon- 

55 ductor bar 12, by rivets 13, or by j other suit- 

55 able means, e.g. bolting « '^ft* 

bottom edge 16 of the cathode blank .10) x 
formed an inverted V-secdon groove 17. The 
side edge portions 14 of the blank 10 are 

60 notched at 18 to a dove-tailed shape between 
the surfaces 19. which are inclined at an angle 
of less man 90° to the side edge faces 21. to 
retain masks 24 as shown in Figure 2. 
The construction of a mask is shown in 

65 more detail in Figures 3 to 5. 



The mask 24 consists of a strip of electnc- 
afly insulating material having a channel 34 
recessed" in the face 33 and defined by a 
bottom wall 26. a pair of longrtudmal side 
waDs 28 and a pair of end walls 27. The inner 
surfaces 32 of the side walls 28 are oxocave 
so that, as seen in Figure 5. the mouth open- 
ing of the channel is slightly smaller m wtdlfc 
thin the bottom wan 26 of the channel. 
These side waDs 28. which should be at 
least 0.02 inch thick, and. more usually, 

from Vx. to V*^*^?^ 1 ^^ 
that they can t« flexed to widen the mourn 
opening as required. The inner smf aces z» 
oftheend walls 27 are inclined so that the 
bottom of the channel has a somewuar 
neater length than die top of the channel. 
Ind the angle between the inner surface 29 
of the end wall 27 and the end waUtop sur- 
fece3l7is less than 90°. eg.. 75° Thus, the 
longitudinal cross-section of me ch annel, as 
shoWin Figure 4. fa a dove-tail adaptedto 
mate with the similarly ^shaped side edge 
portions 14 of the cathode blank 10. A* 
shown in Figure 5. the angle betwe^ the top 
surfaces 33 and the inner surfaces 32 of the 
side waDs 28 is substantially less than 90° 
so as to define a sharp edge to £e chwad 
opening. The overall length and width of the 
channel 34 are both slightly ^a^ ttanjhe 
dove-tailed shaped edge portion of the blank 
10 with which they must mate, so that the 
mask must be stretched to fit it into place 

On releasing the tension a snug shrmkfrt 
is obtained and the complementary mating 
tocKned surfaces 19 and & interlock to pre- 
vent accidental dislodgement of the masks 
during inspection and stripping or dnrmg 
fluSal eyefing which results from alterna- 
ting platinTand stripping- It will also be 
Zd« sharp edges of thej channel _m 
the mask provide a hne contact with the 
cathode faces along the Bps of the channel 
which effectively prevents copper ^J™£- 
in* no under member 24. One top surface 
31 of each mask butts firmly against one end 
of the bottom edgefacelS of the bfenk to 
close the end of the V-sectiongroove 17. 

to operation, the pair of nia^velop- 
ing theflde edge faces of the cathode blank 
effectively prevent deposition of copper along 
me side edge faces of the caWe Wank, 
while the V-section groove m the bottom 
edge face of the cathode blank causes the 
copper to deposit at this edge face m the 
formaf dendrites which grow m dn-ecflons 
normal to the sides of the V-groove. mere 
the dendrites meet in the course d ! thar 
growth a plane of weakness is established, 
to stripping the deposited copper from the 
two mafor feces of the cathode blank, the 
copper separates from the major faces foflow- 
tog me sharp edges of the masking members, 
and as the stripping operation proceeds to- 
ward the bottom edge of the cathode, the 
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copper deposited at the bottom edge face 
toD fail along the plane of weakness so that 
the major face deposits can be separated from 
the cathode blank. The stripped cathode 
S blanks can of course be reused. 

In electrolytic refining, it is a common 
practice to coat the faces of the cathode 
blanks with a parting film, e,g. of oil to 
facili&ifp. the stripping operation, and such 

10 coatings may be used on the cathode assem- 
blies of the present invention x£ they are 
required to ensure parting of the deposited 
metal from the substrate. However, it has 
been found that it is unnecessary to provide 

15 titanium cathode blanks with such a coat- 
ing. 

In. a practical example, a pair of poly- 
propylene masks constructed as described 
and shown in Figures 3 to 5 were immersed 

20 in water at a temperature of 190°F, for 5 
minutes to render them stretchable. After 
stretching them over the dove-tailed side 
edge faces of a cathode blank they were 
cooled, and thereby shrink-fitted into place. 

25 After cooling, the masks were found to be 
stretched about */* inch in a total length of 
40 inches and to be very securely mounted 
on the cathode with the contacting edges of 
the masking members and the cathode in 

30 sealing engagement* 

A series of such masked cathode assem- 
blies after coating with a dielectric oil mix- 
ture, were placed in a plating tank between 
crude copper anodes, with masks extending 

35 from a point adjacent the bottom edge face 
at the cathode to a point on the cathode 
above the level of the electrolyte, which was 
an aqueous solution of 40 g/1 at copper and 
200 gA of sulphuric acid at 150°F. After 

40 electrodeposition of copper at a current 
density of 18.3 amps/ft* for 13.3 days, giving 
an average deposit of 295Ibs of copper on 
each cathode, the cathode assemblies were 
removed from the electrolyte and the copper 

45 deposited thereon was readily stripped with- 
out dislodging the masks. The stripped 
copper was smooth-edged where it had (Men 
adjacent the masks and had a thickness of 
V* to */ s inch. Removal of the insulating 

50 masks from one cathode blank showed that 
substantially no copper had been deposited 
in the area .protected by the masks. This 
indicated that a sealing contact had been 



attained between the masks and the cathode 
blank. 55 

WHAT WB CLAIM IS: — 

1. A cathode assembly comprising a lam- 
inar cathode blank having faces, including 
a bottom edge face and two side edge faces, 

on which a removable electrodeposit of metal 60 
can be formed, with the bottom edge fa** 
having a V- section groove extending longi- 
tudinally therein to facilitate removal there- 
from cf an electrodeposit when formed there- 
on, and further comprising stretchable, elec- 65 
tricaJly insulating masks adapted to be re- 
movably shrink-fjtted over the side edge 
faces to prevent electrodeposition of metal 
thereon and thereby facilitate removal from 
the blank of an electrodeposit when formed 70 
on the blank. 

2. A cathode assembly according to claim 
1 in which the masks are made of polypro- 
pylene. 

3. A cathode assembly according to claim 75 
1 or claim 2 in which the masks are adapted 

to be mechanically retained in position by 
engagement between dove-tailed surfaces at 
the extremities of the side edge faces and 
corresponding surfaces inside the masks. 80 

4. A cathode assembly according to claim 
3 wherein each mask in a strip of material 
having recessed in one face thereof an elon- 
gated channel wider at its bottom than at 

its opening and adapted to receive the re- 85 
spective side edge face of the blank, the 
longitudinal side walls of the channel* being 
concave, the angle between each longitudinal 
side wall of the channel and the adjacent 
surface of the strip face having the recess 90 
being less than 90° so as to form sharp side 
edges to the channel opening, and the end 
walls of the channel being undercut from the 
opening to engage the dove-tailed extremities 
on the respective cathode blank edge face, 95 

5. A cathode assembly according to claim 
1 substantially as hereinbefore described with 
reference to the accompanying drawings. 

For the Ap plican ts. 
C KL GREENSTREET. 
Chartered Patent Agent, 
Thames House, MuTbank, 
London, S.W.I. 
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